Pattern of third molar impaction in Libyan population: A retrospective radiographic study  by Hatem, Marwa et al.
The Saudi Journal for Dental Research (2016) 7, 7–12King Saud University
The Saudi Journal for Dental Research
www.ksu.edu.sa
www.sciencedirect.comORIGINAL ARTICLEPattern of third molar impaction in Libyan
population: A retrospective radiographic study* Corresponding author. Tel.: +218 614706647, +964 7822866844
(mobile); fax: +218 612233909.
E-mail addresses: cousinmemo@gmail.com, marwaaudey@yahoo.com
(M. Hatem).
Peer review under responsibility of King Saud University.
Production and hosting by Elsevier
http://dx.doi.org/10.1016/j.sjdr.2015.04.005
2352-0035 ª 2015 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Marwa Hatem a,*, Iman Bugaighis b, Elsanousi M. Taher ca Department of Oral Diagnosis, Oral Radiology and Oral and Maxillofacial Surgery, Libyan International Medical
University, Benghazi, Libya
b Department of Orthodontics, Benghazi University, Libya
c Department of Oral Diagnosis, Oral Radiology and Oral and Maxillofacial Surgery, Faculty of Dentistry, Libyan
International Medical University, Benghazi, LibyaReceived 10 March 2015; revised 17 April 2015; accepted 20 April 2015
Available online 8 May 2015KEYWORDS
Impaction;
Third molar;
Radiographic;
RetrospectiveAbstract Objectives: The aim of the present study was to radiographically evaluate the pattern of
third molar impaction in a sample of Libyan patients, in terms of age, gender, angulation of impac-
tion, level of eruption and available retromolar space using panoramic radiographs. Furthermore,
cross tabulation between patterns of impaction and gendernarch were evaluated for any signiﬁcant
difference.
Study design: This retrospective study comprised 300 orthopantomograms (OPGs) of patients
attending a private dental clinic in Benghazi between 2008 and 2013. Radiographic assessment
was carried out to evaluate the prevalence of impaction, angular position of impaction, level of
eruption and available retromolar space. Results were analysed using Pearson’s coefﬁcient test
and Student’s t-test
Results: Among 1200 third molars reviewed, 843 (70%) were classiﬁed as impacted, of which 371
(44%) were in the maxilla and 472 (56%) were in the mandible. The most prevalent angular position
was mesioangular (34.6%) followed by vertical (31.3%) and distoangular (27.7%). A signiﬁcant
association existed between angular position and arch (P< 0.001).
8 M. Hatem et al.Class IIA was the most common Pell and Gregory classiﬁcation (38.6%). Signiﬁcant association
was found between the level of eruption and arch (P< 0.001). Bilateral impaction was more com-
mon than unilateral impaction in both arches.
Conclusion: Our study highlights mesioangular impaction as the most frequently encountered angu-
lar position. The most common level of eruption was Level B; and the majority of impacted third
molars (72.7%) had less than adequate space for eruption.
ª 2015 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is
an open access article under the CCBY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Tooth impaction is a pathological condition in which a tooth
fails to erupt to the normal functional position within the
expected time; due to lack of space, or physical barriers.1
Third molar is the most commonly impacted tooth in the oral
cavity and accounts for 98% of all impactions.2 The frequency
of third molar impaction varies substantially among different
populations; and was reported to range from 18% to 70%.3–7
This can be attributed to racial variation in the pattern of facial
growth and jaw and tooth size, which are crucial determinants of
the eruption pattern.2
The removal of impacted third molars is one of the most
common procedures performed in the speciality of oral and
maxillofacial surgery,8 since these teeth are often associated
with pathological conditions including pericoronitis, periodon-
titis, cystic lesions or root resorption.9
Third molar extraction can be performed using elevators
and/or forceps, or may require a surgical intervention. The lat-
ter is associated with increased risk of postoperative complica-
tions such as alveolar osteitis (dry socket), haemorrhage, nerve
injuries, or in rare occasions, a fracture of the mandible.10
However, the majority of these problems can be anticipated
preoperatively with adequate clinical examination and dental
radiographs. Panoramic radiograph (OPG) is considered the
technique of choice to evaluate the status of impacted third
molars. It is used to assess the angular position of impaction,
level of impaction and amount of covering bone. In addition,
panoramic radiograph is a reliable tool to evaluate the rela-
tionship between inferior alveolar canal and third molars.11
The aim of the present study was to radiographically eval-
uate the pattern of third molar impaction in a sample of
Libyan patients, in terms of age, gender, angulation of impac-
tion, level of eruption and available retromolar space using
panoramic radiographs. Furthermore, cross tabulation
between patterns of impaction and gendernarch were evaluated
for any signiﬁcant difference.2. Materials and methods
This study was undertaken on a group of patients attending a
private dental clinic in Benghazi between 2008 and 2013. A
total of 300 OPGs comprising 1200 third molar were selected
for evaluation. The age range of subjects was 20–54 years.
Records of the following cases were excluded from the study:
1. Incomplete root development.
2. Presence of bone pathology that disrupts the alignment of
teeth in the occlusal plane.
3. Absence of adjacent second molar.4. Incomplete patient record or poor quality OPG.
The data required for each patient were collected retrospec-
tively from their records. Due to the nature of the study (ret-
rospective radiographic study), informed consent could not
be obtained from the patients. Radiographic assessment and
tracing were carried out on digital panoramic radiographs.
All OPGs were reviewed by a single examiner and were
assessed for the following: number of impacted third molars;
angular position of impaction; level of eruption and available
retromolar space.
The third molar was considered impacted when its complete
eruption to the assumed functional position in the occlusal
plane was prevented or disrupted regardless of the cause of
impaction. The following deﬁnitions were used for assessment:2.1. Angular position
The angulation of impacted third molars was assessed by trac-
ing the panoramic radiographs according to winter’s classiﬁca-
tion11 (for mandibular third molars) and modiﬁed Archer’s
classiﬁcation12 (for maxillary third molars). Two lines were
drawn, passing through the midpoint on the occlusal surface
and the bifurcation area of the second and third molars. The
angle formed by the intersection of these lines was measured;
the following angular classiﬁcation was adopted to avoid
errors arising from visual impression:
Vertical impaction: 10 to 10
Mesioangular impaction: 11 to 79
Horizontal impaction: 80 to 100
Distoangular impaction: 11 to 79
Other: 111 to 80
2.2. Buccolingual impaction
A positive degree indicated an intersection located above the
occlusal plane, while a negative degree indicated an intersec-
tion located below the occlusal plane.
Level of eruption: was recorded according to Pell and
Gregory classiﬁcation13 as the relationship between the occlu-
sal surface of third molar and the cementoenamel junction of
the adjacent second molar as follows:
Position A: the highest position of impacted third molar
was on the same level or above the occlusal plane of the adja-
cent second molar.
Position B: the highest position of the impacted third molar
was located below the occlusal plane but above the cervical line
of the adjacent second molar.
Position C: the highest position of the impacted third molar
was below the cervical line of the adjacent second molar.
Pattern of third molar impaction in Libyan population 9Available retromolar space: was deﬁned according to Pell
and Gregory classiﬁcation13 as the distance between the distal
surface of the second molar and the anterior border of the
ascending ramus on the occlusal surface in proportion to the
mesiodistal width of the third molar crown as follows:
Class I: the available space was sufﬁcient to accommodate
the mesiodistal width of the impacted third molar.
Class II: the available space was less than the mesiodistal
crown width of the impacted third molar.
Class III: the impacted third molar was located completely
within the mandibular ramus.
2.3. Statistical analysis
Data analysis was completed using SPSS 15.0 software (SPSS
Inc., Chicago, IL). Statistical tests carried out included
Pearson’s coefﬁcient test and Student’s t-test. A P value less
than 0.05 was considered statistically signiﬁcant. All assess-
ment was carried out by a single examiner to avoid the inter-
examiner errors. Kappa test was applied to measure the
intra-examiner reproducibility by retracing 95 OPGs with
one month interval. The Kappa correlation ranged from 0.83
to 0.93.
3. Results
Among the 300 OPGs evaluated, 156 (52%) were of males and
144 (48%) were of females, the mean age of the study group
was 29 ± 6 years. Fig. 1 shows the distribution of subjects
by the total number of impacted third molars.
From the 1200 third molars reviewed, 843 were classiﬁed as
impacted and were evaluated in this study. Of the 843 impac-
tions, 371 (44%) were in the maxilla and 472 (56%) were in the
mandible. Impacted third molars were 1.2 times more likely to
occur in the mandible than in the maxilla. There was no signif-
icant difference between the right and left sides in both arches
(P= 0.685). Moreover, the total number of impactions was
not signiﬁcantly different between the sexes (P= 0.256). The
distribution of impacted third molars by arch, sex and side is
shown in Table 1.
The distribution of angulation of impacted third molars
showed that mesioangular impaction was the most frequent
(34.6%) followed by vertical (31.3%) and distoangular
(27.7%). A signiﬁcant correlation was found between the0
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Figure 1 Distribution of subjects by the total number of
impacted third molars.angular position of impaction and arch (P< 0.001)
(Table 2). There were signiﬁcantly more mesioangular impac-
tions in the mandible (78.5%) and more distoangular
(66.9%) and vertical (56.4%) impactions in the maxilla. In
addition, a highly signiﬁcant correlation was found between
angular position of impaction and sex (P< 0.05). Males
showed predominance within the mesial (55%) inclination
while females showed predominance within the distal inclina-
tion (60.5%).
Evaluation of the level of impaction showed that 222
(26.3%) impacted third molars were positioned at level A,
377 (44.7%) were positioned at level B and 244 (29%) were
positioned at level C. Signiﬁcant association was found
between the level of eruption and arch (P< 0.001)
(Table 3). At level B, the proportion of impacted third molars
found in the mandible (61.5%) was signiﬁcantly higher than
that of the maxilla (38.5%), whereas at level C, the proportion
of impacted third molars in the maxilla (92.2%) was signiﬁ-
cantly higher than that of the mandible (7.8%).
The study showed that Class II was the most frequently
encountered ramus relationship in mandibular impacted third
molars (72%), followed by Class I (24.8%) and Class III
(2.5%). A signiﬁcant association existed between Class and
sex, and it was statistically signiﬁcant at P< 0.05 (Table 4).
Results of the present study indicated that the most pre-
dominant pattern of impaction according to Pell and
Gregory classiﬁcation was Class IIA (38.6%). Class I relation-
ship was frequently encountered in teeth positioned at level B
(64.1%), while Class II relationship was frequently encoun-
tered in teeth positioned at level A (53.1%). A statistically sig-
niﬁcant association existed between ramus classiﬁcation and
level of eruption (P< 0.05) (Table 5).
Two hundred and thirty right OPGs (79.3%) showed occur-
rence of bilateral impaction. Of these, 42 (17.6%) were found
in the maxilla only, 88 (37%) were found in the mandible only
and 108 (45.4%) were found in both maxilla and mandible. Of
the 196 mandibular bilateral impacted third molars, 135
(68.8%) presented with same class and level of impaction, 30
(15.3%) presented with same class and different level of impac-
tion, 19 (9.7%) presented with same level and different class of
impaction and only 12 (6.2%) presented with different class
and level of impaction.
4. Discussion
Third molar impaction is a common pathological deformity of
modern civilization. According to Elsey and Rock, it is occur-
ring in up to 73% of young adults in Europe.14 Because of the
increased incidence of unerupted third molars and the associa-
tion of numerous complications with these retained teeth,
assessment of third molars in terms of its position, angulation,
and level in relation to gender and arch is a necessary interven-
tion for better patient management and decision making of
whether to retain or remove these teeth. Several mechanisms
have been suggested to explain the aetiology of third molar
impaction; these include: retardation of facial growth, space
limitation (anteroposterior or transverse), distal direction of
eruption, early physical maturity, late third molar mineraliza-
tion or lack of sufﬁcient eruption force.4 Furthermore, the
higher rates of impaction in the lower jaw can also be attribu-
ted to the imbalance of the bone deposition-resorption process
at the mandibular ramus, resulting in either a decrease in the
Table 1 Distribution of impacted third molars by arch, sex and side.
Sex Male Female Total (%)
Arch Rt (%) Lt (%) Total (%) Rt (%) Lt (%) Total (%)
Maxilla 87(23.4) 87(23.4) 174(46.8) 99(26.7) 98(26.5) 197(53.2) 371(44)
Mandible 114(24.1) 126(26.7) 240(50.8) 116(24.6) 116(24.6) 232(49.2) 472(66)
Total 201(23.8) 213(25.3) 414(49.1) 215(25.5) 214(25.4) 429(50.9) 843(100)
Table 2 Distribution of angulation of impaction in maxilla and mandible.
Arch Maxilla Mandible Total (%)
Angulation Male (%) Female (%) Total (%) Male (%) Female (%) Total (%)
Mesioangular 29(10) 34(11.5) 63(21.5) 130(44.5) 99(34) 229(78.5) 292(34.6)
Distoangular 66(28.3) 90(38.6) 156(66.9) 26(11.2) 51(21.9) 77(33.1) 233(27.6)
Vertical 78(29.5) 71(26.9) 149(56.4) 55(20.9) 60(22.7) 115(43.6) 264(31.3)
Horizontal 0(0) 0(0) 0(0) 26(55.3) 21(44.7) 47(100) 47(5.6)
Buccolingual 0(0) 2(66.7) 2(66.7) 1(33.3) 0(0) 1(33.3) 3(0.4)
Other 1(25) 0(0) 1(25) 2(50) 1(25) 3(75) 4(0.5)
Total 174(20.6) 197(23.4) 371(44) 240(28.5) 232(27.5) 472(66) 843(100)
Table 3 Distribution of the level of eruption in maxilla and mandible.
Arch Maxilla Mandible Total (%)
Position Male (%) Female (%) Total (%) Male (%) Female (%) Total (%)
A 0(0) 0(0) 0(0) 115(51.8) 107(48.2) 222(100) 222(26.3)
B 69(18.3) 77(20.4) 146(38.7) 111(29.5) 120(31.8) 231(62.3) 377(44.7)
C 105(43) 120(49.2) 225(92.2) 14(5.7) 5(2.1) 19(7.8) 244(29)
Total 174 (20.6) 197(23.4) 371(44) 240(28.5) 232(27.5) 472(66) 843(100)
Table 4 Retromolar space distribution of impacted mandibular third molars.
Sex Male Female Total (%)
Class Rt (%) Lt (%) Total (%) Rt (%) Lt (%) Total (%)
Class I 37(31.6) 26(22.2) 63(53.8) 31(26.5) 23(19.7) 54(46.2) 117(24.8)
Class II 75(21.8) 95(27.7) 170(49.5) 84(24.5) 89(26) 173(50.5) 343(72.7)
Class III 2(16.7) 5(41.7) 7(58.4) 1(8.3) 4(33.3) 5(41.6) 12(2.5)
Total 114(24.1) 126(26.7) 240(50.9) 116(24.55) 116(24.55) 232(49.1) 472(100)
10 M. Hatem et al.angulation of the mandible or increase in the angulation of the
mandibular plane.15 On the other hand, Studies have suggested
that factors like ﬁxed orthodontic treatment which involves
extraction of lower premolars followed by subsequent closure
of residual spaces allowed the position of many impacted third
molars to improve signiﬁcantly by increasing the available
space from 4 mm to 11 mm and decreasing the distance to
the occlusal plane from 12 to 10 mm.16
The minimum age of participants in this study was 20 years
(mean: 29 ± 6 years). Growth of the jaws is basically completed
by the age of 17 years16; therefore at the age of 20, it is possible
to distinguish whether a third molar is in normal eruptive pro-
cess or will remain impacted in the jaw. It has been suggestedthat 20–25 years is the most suitable age for studying the fre-
quency and pattern of third molar impaction.6 However, some
changes in the angulation and position of third molars have
been observed in older individuals.17,18 This indicates that the
eruption period for third molars is longer than that reported
previously, yet it is difﬁcult to deﬁne when a permanent tooth
will remain unerupted. Theoretically, horizontally impacted
teeth, teeth embedded in the ramus, or teeth unerupted by the
middle third decade will most probably remain impacted.7
In the present study, there was no statistically signiﬁcant
sex distribution of impacted third molars. This is in accordance
with observations made by Montelius,3 Hazza et al.,19 Gupta
et al.7 and Padhye et at.2 However, results of Hellman20
Table 5 Ramus classiﬁcation and level of eruption cross
tabulation.
Position A (%) B (%) C (%) Total (%)
Class
Class I 36(30.8) 75(64.1) 6(5.1) 117(24.8)
Class II 182(53.1) 148(43.1) 13(3.8) 343(72.7)
Class III 4(33.3) 8(66.7) 0(0) 12(2.5)
Total 222(47) 231(49) 19(4) 472(100)
Pattern of third molar impaction in Libyan population 11showed female predominance. Our ﬁndings do not coincide
with Hellmans statement who proposed that females show
higher frequency of third molar impaction as a result that their
jaws stop growing at the time when third molars begin to
erupt, whereas in males, the growth continues beyond the time
of third molar eruption.
It is difﬁcult to compare the prevalence of angular position
of impaction in different populations, since the classiﬁcation
criteria vary among authors. In some studies, the angular posi-
tion of third molars was determined by visual impression based
on winter’s classiﬁcation. Our method for determining the
angular position was based on incorporating a system of mea-
surements using a protractor to avoid errors arising from
visual impression and to enable reproducibility of the results,
a method commonly adopted in many studies.2,6,20,21 Our
results showed that 34.6% of third molars were mesioangular
in position. This number is considerably lower than that
reported by Hattab et al.4 (50%) Quek et al.6 (60%) and
Kruger et al.22 (62.9%), but higher in proportion than that
obtained by Byahatti and Ingafou21 (23.7%). Our results were
supported by ﬁndings of Sandhu and Kaur20 and Padhye et al.
Level who reported a frequency of 31% and 35% respectively.
In the present study, mesioangular impaction was the most
common angular position followed by vertical and distoangu-
lar. Same results were obtained by Hattab et al. Level and
Padhye et al.,2 Hazza et al.19 and Gupta et al.7 found that
the highest proportion of impacted third molars was in vertical
position, followed by mesioangular and distoangular.
Furthermore, Richardson23 found that the highest number of
impacted third molars was in horizontal position. These results
demonstrate that angular position of impacted third molars
varies among population groups included in each study.
Level of impaction indicates the depth at which a tooth is
buried in bone, and estimates the height of third molar in rela-
tion to the adjacent second molar. Our results showed that
Level B was the most common (44.7%). This is in agreement
with Quek et al.6 (80%), Sandhu and Kaur20 (39%) and
Padhye et al.2 (45.8%). Level A impaction was found to be
more common in studies of Hattab et al.4 (58%) and Gupta
et al.7 (61.8%). Statistically strong evidence was detected
between the level of eruption and arch. Level B was more com-
mon in the mandible, while Level C was more common in the
maxilla. This was also observed by Quek et al.,7 Sandhu et al.20
and Padhye et al.2 While Hattab et al.4 reported higher propor-
tions of Level B in the maxilla than in the mandible.
It was found that 72.7% of mandibular third molars were
at Class II, followed by 24.8% in Class I and 2.5% in Class
III. Results of the present study are in accordance with those
of Susarla and Dodson,24 Gupta et al.7 and Padhye et al.2 as
they also reported a predominance of Class II. The presence
of adequate mesiodistal space between the distal surface ofthe second molar and the ascending ramus is a predictable fac-
tor for the eruptive process. Lucchese and Manuelli25 found
that space behind second molar was reduced in 90% of cases
present with mandibular third molar impaction. However,
inadequate mesiodistal crown width cannot be attributed as
the sole aetiological factor for abortive third molar eruption.
The most common pattern of impaction according to Pell
and Gregory classiﬁcation was Class IIA (38.5%) followed
by Class IIB (31.3%). This is in accordance with previous
results.26 In contrast, Bui et al.27 reported that the most com-
mon pattern of impaction was IA followed by IB. No Class
IIIC impaction was reported in our study, supporting previous
ﬁndings26,28 that Class IIIC is the least frequently encountered
Pell and Gregory classiﬁcation.
There are few studies documenting the bilateral occurrence
of impacted third molars. Dachi and Howell29 reported almost
equal frequencies of unilateral and bilateral impactions while
our results showed that 70% of cases presented with bilateral
impaction in one or both arches. In addition, approximately
69% of mandibular bilateral impactions presented with same
classiﬁcation of angular position and level of eruption com-
pared with 51% reported by Quek et al.6
5. Conclusion
The present study evaluated a total of 843 impacted third
molar in 300 patients. Third molar impaction was more preva-
lent in the mandible than in the maxilla. Mesioangular impac-
tion was the most commonly encountered angular position
(34.6%). Bilateral impaction was more common than unilat-
eral impaction in both arches. The prevalence of impacted
third molars in the present study was within the range reported
by previous surveys in the Middle East, Asia and Europe.Conﬂict of interest
None
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